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(54) ZOOM LENS 

PURPOSE^To provide a small zoom lens of high optical 

performance by compos ing it of a first, a second groups 

aniens gr0 up on the image side of the second group 

and satisfying a specified condition. 

CONSTITUTION: This zoom lens .s composed of a first 

lens group a fourth lens group and satisfies the 

lens group . < _ 1 Q ^ 2 <vp/vn, -1 .5<fe/fw<2, 

S^4"^SS^1)AR^1K-^ where, fl, 
J ^areW distances of the first, second lens groupie, 
the focal distance of lens closest to the image side, fw. 
Z r^ce of the whole system on the ^ 
end vd- the Abbe number of a pos.tive lens of the lens 
I oup dosest to the image side, vn: the Abbe^of 
a negative lens of the lens group closest to the image 
side Rel the radius of curvature of the surface on the 
obiect s de of a lens closest to the image side and Re2_ 
Z radtus of curvature of the surface on the ,mage s.de 
of a lens closest to the image side. 
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(2) 



ft (1) , (2) . O) • C4) , (5) 

(1) -2. 0<f 2 /f' < _1 - 0 

(2) 1 . 2< v p /v. 

(3) - 1 5<f. /f> <2 

(4) 4<f. /f' < 8 - 4 _ v 

(5 ) -8. 8< (R«2 +R" ) / (RtJ _Rel J 

(1 ) -2. 0<f» /f' <-l- 0 
(5) -8. 8< (R.+R- )/<*--*-> 

f, tt »2VyXBofW» f ' 
R- 

5iiit*»kitiB)iiJitt^ 50 



8-1 60299 



(4). (6), (7) 

(1) -2. 0<f* /f' <-»• 0 
(4) 4<f. /f' <8. 4 
(6) 0. 5<Re. /Dn <3 
(7 1 ) 0. 2<R.2 /Da < 1 . 9 

fVb f- , f. tt*4*l^*lW"W2Uy 

StSb*. d. tt aawiic*»*«f«ioi/yxo 

S«*u ^o^>xs*vTn^ft< J 

s^fijouyx^ft 

< kt> l Hff«»fr6llfflCtf < EL^TEOBW 
OMRS] 

.^ihftn x-3v4ttcBl/C'J>ft< kt- 

o^vxSL#i^^^«;?^ 

tft^«^^^ s 22?,?2^|<v 

EL. »fe«»0l/yX»*«EOB»*«»J**^ 
t2^ftl,>Xk^ft<ttl^iEWXk^ft 

Xo 

(4) 4<f- /f» < 8 - 4 
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(1) 
(2) 
(3) 
(4) 



^fgjt^6~8<g@ST*Fty^-^2. omm<o>m 

[0 0 0 2] ^/^.wfr 

t,. ,i,mm^t^xsmm(ommitm^^ io 

[0 0 0 3] -ttK. /hs-psa<sit©x-i»u>x% 
msrc*Kitt. w^tmHPP 1-22340 s^«t 

•BKSnfcl'VXI&o.tSfcftttW.fcOHIK:, E. »■ 
E<D 3 WW*'***** 4 - 8 8 3 0 9 

«cB*Sftfcl/>X*D**^ IE, ft. E. £©4 

SX-i^VX* «fB8¥5-2 2 4 1 2 5V^Ji 
«nfcUy^RO*5K, IE, ft, IE, IE, ftcDS^X 

xmtmm^mz^yxmtwm^yxm 20 
[0004] ±fa<o^©x-i^>x*i^x-A^ 

*-*fc* suyXBSa-eiRgtf^KtfE 2 * 1 "^* 

x^/j^©fc»ic#u>x^c)jaflT*i^<^ TV ^ fc 

D«©»* «?©«IWtC fe*oT**6n**tt« 
}§< LTfcO. SB 2 vyX»-P5S4-r*« | Ke* , * t * 

aur*^ \,yxmtwxmm.<Dvy7,mt^ 

OfcO ^2 vvXIU 9«filK{M*3«*© uy * 
fl^*<fct i*©lEuyXfc**< 2ft<DftU> 

xtcT^^nsiEoBSfti^TsuvXPj at 

(2) , (3) . (4) . (5) * 
[0007] 



-2. 0<f 2 /f- <-l- 0 
1 . 2 < Vp /v. 
-1. 5<f. /f' <"2 
4<f. /f" <8. 4 



(5) _ 8 . 8 < (R- +R" ) X ( Rrz +Rrl } 

yx$©**£s6^ f < ttatsfflsou^xom^K 

it f. 147^ F*E*tt*£*©*fcM0* vp lift 
fcfiHM©U>X#©'j>*< fcfe 1 ft<DiEU>X07-v^ 

a, v. ttwt«oi/^4< !:tlRofil/V 
ft^m r- ttfttfflUMouvxoftffiaoifioift** 

[0 0 0 8] WMtUOIBfcs E<DHflT2)©£ 1 U^a 

2 \yyX®<Omm®< *f CJB 2 bVAff* 0 1« 

[0 0 0 9] #3fflH«, »2 UyXWOH«T**aW* 
*KT ft fc* C ©S 2 SOfcjfiUBttf *fr C 1 ) 

rsiocbfc. tu (i) o±»«o-»- 0 

*j&ttSfc£2l/VXS©Bffi;btf»<fc^ c<0 ^ 
XS-CB^-TSttiRS. ^lc«ffiiRM. «Lt©eRaff 

±ic * 0 x- 5 > ycff ^ flxsstt*^ t * £° * 

ft (l) ©TR«t©-2. 0«jffl^.*i:»2l/vX»o 
i*tf*Kft 0 uyX*0£ft«B<"*-* - 

loo 1 0] Sfc, Sg2l^X^©BStt*»<**K 
fj 2 l/yXSP* 0fiWHO»^>X»OB«T**3S<-r* 

i: zns<Duyxm%£?%& < »'<>ryrt->WZ 

i|OUyX^T*SSfB©iRMWtT5o *©fc«>, ift^ 

is*tt***r5X-Au>x*afiR-r5fe»ttt> c 

L [0 0 1 1] *58W<!)X-AbyXt, 
[0 0 12] Kfc*3»«OX-AUyXtt» X-^>y 

A^ft (1) *»fir**^K»^©^ 



(4) 



1fP¥8-l 6 0 2 9 9 



[0 0 13] u±nz£**> *jsb©u:/X**. a 
rooi4] *5»floX-AuyXtt, ««.««!© 

» (2) , o) 3 tut. 

[0 0 15] -mc w<-A#at> B«r*©*^ 

lo^l 6] £ft (2) tt, «Lh«ai*ftfflC«E* 

*[°oo l 7] Be /^^-^©MiEftfa**^* 
[o o i8] X ^•y/<-*ft©*iEffffl*^fti' 

I00T9] X. #WW^* ,T « "»?S 
«r*«WEO*ft (4) «WEr**5e«»*»«« 50 



[0 0 2 0] (4) ©±PS<S©8. 4*8*4^ 
<f*i:i:tfB«fcft*. JfcTIMM) 4 

yx©i/yx»tttf*fr (5) ^£-r5«t9icufc 

[00 2 2]fcff (5) ©TEffi©-8. S^SJJt 
[0 0 2 3] *fc, *»X-i^XOS2« 

w. bp^ wan* 0 ratals 
ft < t t> 1 «©iEuy x*'>& <ti>z «©fi u^x * 

U>X©'>ft < k «» 1 BK«WW»6«2»KfT< C Lfcff 
X»tt, tMWHWttMWW^SKSSi 

tfto. ^m^ffi^>xo^-ecn^iiEi-?»^i:* N m 
[oo2° 5 ] *»Box-AuyXK^m *ft* 



(5) 



8-160299 



8 



[0 0 2 61 WctfK *WHC*fc^ 
->TIE©Wt**»< ** * 



iRi©fS£aAWft^ i!f * L< ft v ' 0 . m , dttfi 

[0 0 2 7] ±E©*WHOX-i»l/yXlCliV^W 



[00 2 8] ±12^ x»*«**lfte", y«* 10 

[oo2 9] «wo^ l/:/X<0 " 3 22*^? 

jRTf, *tt(D. (4) **tfTBS*fr (6) . 

[00 30] (6) 0. 5<R.. /D-t<3 
(7) 0. 2<R- /D« <!• 9 , 

To o 3 i] *WBO^^ * 2 w f X 5£S 30 
iciEELfc. jElcccDftl^Xft«&ft (60 , 

5U<?y**fc*fc*7:/5*T* ******** 



(a) 



(6), (?) **E-r*^ktffl*u\ _ 

[00 3 3] fcbfcfr (6) ©^ O0 - 

(6) <D±mm<D3^m^t. com?m*z*.<» 

ft? $ l> ^ ^£^o 

[0 0 3 4Ufr^)OTII©0. 2 

Ifo 3° 5 ] m®vx-^yx^J>m 

[oose] *wHouyx»i*. »^5»***5? 
Ten?. v,vxmv*&t*«<* 

-Sxttxku a^ii<obvx^>*<kt> 



[003 7] *fc, ^©l^Xl^M^ 1 ^* 



(6) 
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<ftV>o 



x# «t o fe«i*«ao * 2 i/yx&fr % © 

ft*fwnc*»>, %^mm.n\;y7&*wr^ 

[0 0 3 8] *0fci6. #8UH©l'>X£K:*^T\ 31 
l/>Xi: / >*< l^co^i/^XicrlifiSt-r^^fc^ 

a. cne.uvXiteift©^***^*** 1 ^ 

[0 0 3 9] X#^©X-2>Uy*^5<Di»^ 

n-osffiraoan uyxmt^m 

(4) fe®^**. . , , , y 

[0040] ±mm<m^mmn^-^y 

©kl/^Xi:'>ft< fcfc 1 «OEU>XT«J«-tltf» 

]§tfjfc*ET*tfc^* K **" ^__,. w - 
[o o 4 n «tt**i/yx**a«T*fc»J- 

uxomsmz'te mmmnuyx 
mmmn k> metier -cmmm^y* 

yXfflz£K>7*-*>*y> l ^ i*—b^y 

to'pa^yxik^M^^^o 
[0042] iisaifflWW?*^«»'e7*-*5/yy* 

fT*3fc*K^ moJBSr*©* 1 vyXmK ^°Zi 

«ttn«R«Mit««li. ■ i ^f»52v« 
«Wc*<*0»*t<»v\ SftliWXSXttl 



[0043] w±oas*^, *»wovyx*K»^ 

[0 0 4 4] Sfc, *»I«>U>^K*^ 
M<Dl^X£T«1-£>MXM^ #WB*fflv^TM 

\°0 0 4 5] ftt«W©^>X»©B»r**»< tfcc 

Lfr L C © XSf «, IS« fflfcfrf* til 
(D^b>X©mi±^«a{ft<4?>^l i: ^ ? »° *©fc 

t«fe««oauyX»c^sRii*»^* t» #*B«* 

[0 0 4 6]-*. lifeftMIOl/VXKfeV^TttW** 

£f>T4MC UMMxtf* 5* «3B±»* L < *^ 
f-tf-oT *56W<OX-ixU>XKfe^Ttt, 
©byxk^^>Xlcl^ffi*^«°*^ SLV ' 0 
[0 0 4 7] *fe, *»w©X-AuyXfc*v-T*o 
&ft (8) *ilEf6Ci:*«a*bv\ 

[0 0 4 8] (8) 0. 2<f™ /ft <0. 5 

loo 4 9] *ff (8) tt, *5SfiOU^«3^ 
«t«**<«-3fc»flMfett-e»*c fttt (8) ©±R 

ft*) mccn^yxm^mtmmm. ^ 

[005 0] s'fc, mm<D\yyxm. ±wmmv 
ft«j«icr«fc*ttt^ Te*ft o) 

[0 0 5 1] (9) 0- 5<Da /f ' <3- 2 
[0 0 5 2] i/yXJROStflMSO^^^®*^®** 

o i/ y x^<d*u*co i/ > x® vrnrn *® < t a**** 1 



(7) 



11 



X 1/ y X»0»«Offi^ 6 ttffl i: -cos s s < * & * 

coo 5 3] o) ©±Efi©3. zzmtttw, 

[0 0 5 4] tit. ±e«JS©*58W©X-i>U>XE 10 
[0 0 5 5] 

(1 0) -0. 3<f Z /ft <-0. 1 
fcft(io) 3 2 l^X 

[0 0 5 6] Sfc, *«lflO±a5*«0^>XKK43^ 

jfficffiiE-r S tz tf> t li> » fc«ffl©ft ^ > X© JB*t* # 
TfS&ft (ID «Sfi**il fctfH$W\ 
[0 0 5 7] 

(11) -1 Kf. /f< <~2. 5 
*ft (l l) ©TR<i©-i 
uyXoJBfflWJtf'hS < * ^ ^ y/<-/l/»%&»fc 
*IEr*tfctfH«c**. *fc±R«©-2. 5*S 

[0 0 5 8] *«WOX-i»U>Xtt, &«gifc#8gK 

u>x«*3>'^ nc-r*fc»c 

ft £u^X&©ja«rrt*3IK**^tffc*» tA^L 

uyxsojaffirtfcwsfca^* k u>x#T££-r 

5KiRg3WcC*5' attlBftUyXlRftaiSTSCfc 
tfHKfcfc*. *©£«>* *58WOU>X*K*v^T, 

[0059] (12) 5<f. /f. <8- 2 40 

t,t*ft (12) oTEi^^t, si uyxso 
iu>x»oja»f** , a<*o, i/>x*o*ft«4i< 

[0 0 6 0] *5S91©±i^#®^** t * J, '' TT " a 

*tt (i 3) sisfii-acfc^asu^. 

[0 0 6 1] 

(1 3) -1. 8<fa /fi <-!■ 1 



ftHl¥8- 1 6 0 2 9 9 
12 

*fr d3) jfeaarsci:***^. 

[00621^(13) C«V>T, TRffi©- 1 • 8 

zmzzz. !^l2^yX$<^BST*ltf^<& , ^, c©b 

yX»OX-5>^Kff5»«K«* , *<*5' U>X 
£©£fitffi<&So ±H<I©-1- l*&*3i:£2 
UyXPOftWHffirttfSSKftO. coi/^XIfWSft 



[0 0 6 3] $5Pl©±fa$j£©byX?fcK*5V> 
X©fc«#T1B*fr (14) *MEf 

Vo0 6 4] (14) — 8 < (R«2 + R.i ) / (R 
e2 -R,. ) <-2 

|^(14) |C*V»T, TPS®-8*ffi^.?>t±BdmU 
yXolBSr*** < * 9 ^ y^-^*A» K * ET 

[oo6 5] *fc±iaiiiao*5fflBouyx*K*v^ 

T a 2 uvX»«fc 0««IO^>X»© h-^^oBSr 
*iTE*ff (15) fciSETSilfctfHiffSUN. 
[0 0 6 6] 

(15) 0. 2 4< f « /f t <0. 3 5 

*38W©u^x«^ ±tE*tt (1 5 ) ^srna\ 

»lcWEUoocti&U>X»OU>X*S*fi<f * 

[0067]M(15) OTBtfOO. 2 4£ia*?> 
^ 2 U>X#<fc 0 »«OU>XWO b-*^OBK 
9 » *n6U>X»KT5fi*f*WR^ » 
tcB)<ffiiKM©ffiIE«SE&*o Sfc±BHB©0. 3 5 
«ja^5t«2U>XW«J:0«flfflOU>^©^-^ 1 ' 

[0 0 6 8] *58WOU>X*tt, «v*H»tt**j»» 
frU *38WTfa:, jMBftJfebft»fcl/yX«04ft* 

(i 6) itufi-rs^dK-rsiii:*^*^. 

[0069] 

(1 6 ) -0. 25<f* /fx <~0. 1 6 

sgiiA^ft (1 e) ^rss-rnif, c©S2u>'XgfT' 



13 

[0 0 7 0] (1 6) tCfc^T, Tffi£>-0. 2 5 

zmzzt. 3S2uyx«©B«r*j**a<*»>, i^^x 

iO^MS<nct«CS5, (16) © 
±H©-0. 1 6£S*-5£rmT'<DU>X^£!ScD 
jgKjMmicJf UTSB 2 uyXSfOJa»r*^ifi< ft Orb 

[0 0 7 1] *56W©U>X3REfel^T, StUMOU 

yX8¥T5g£*5#ffiiKM*fi»fc:«iE**fc&K:w:, 
m d7) **fi"r«cfc3Wff*U''. 

[0 0 7 2] (17) 0. 7<R„/D.r<2. 3 
*ff (l 7) tefci^T, TK<DO. 7£M*3£:ftt>{f! 
MQft U y X<D®frM(DWT'%£.? 5 JKDSIMgfc «fc 
tf3ViRS*«^tft05fSL<*^. *fc*fr (17) 
C4SV>T, ±18© 2. 3*i8^S4:, ;:<DffiT'5g£-t3 

yX&V%±?Zfc<DMmi&£ts£TSa-?i&Mff±\,crj; 
[0 0 7 3] *^©U>X^(Dfttftll£OU>XI¥T' 

(is) *m%.?%z.tt>w%u<\ 

[0 0 7 4] (18) 0. 5<R. 2 /D 2 t<1. 4 
*ff (1 8) (DTIlffl^O. 5£|gx5£> *fc«fflO© 

3ViRgtf*Kfc9jff$L<*v\, Xilio l . 4* 

MAVJxtft 0 , ft U^X»TSS4"r«ao«iB 
i|XMi3J;t;3'viRMA^ft*3JifSt<ftv\ 

f =9.013 —25. 682—71. 705 
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* [0 0 7 5] X. **WOX-i»U^Xtt, 
Efc, iE<D®»T^ : feif^X-=>'^<D^ca^T'fei.^ 
lUyXHt, ftOJB8f**«f^X-5>^©IBIi:Rl» 
TS6a21/yXSt, E©Ja«r**«p-6X-5>^0 

ffl*^LT450, iE<D®!giti<Dm3i/yxmtmz\sy 

y^y-tr-^-co^fflfis X— SV^OIKOiRaSI!!* 
/h« <-TSfc«>K»3 U>X»«t 9 tfWfflOUyXSK 

C!)S3UyXShl4« £2U>X8rW503S^5880fcSfc 
20 ^xWfSfcftcouyXSSRlttfcbTny^v-b- 
^-fc-r^X-Syytc^^iRS^Si^cftOSfSt 

[0 0 7 6] 

[HS&0O WT+SSWoX-AuyXo^Uffltf!** 

to 



r i 

r z 

r a 

r i 

r i, 

r < 

r 7 
r « 

r -j 



= 65. 1572 
= 41.7949 
=-554. 2452 
= 40. 8760 
= 120.1971 
= -817.2662 
= 11.8578 
= -24. 1270 
= 58. 0078 
no =24.7087 
r» =72.8448 
r« =°o (g?9) 
r« =14.9806 
r,. =-83.2680 
r> 5 =35.0842 
n« =30.2694 
m =261.4063 
r, 5 =34.2721 
ru =16.0616 
r» =-28.6026 
rn =18.6835 
T 22 = 11. 5369 



d, 
d 2 
d, 
d< 
d> 
d« 
d7 
d» 
d, 
d »t) 
d.. 
d« 
d» 
d>. 
d. s 
d i6 
d»T 
d is 
d 19 



* 

. F/2.0 
= 1.8000 
= 5.3000 
= 0.1000 
= 3. 8039 



2 co =50. 2 
n. =1.85504 
m =1.60520 

m, =1.49845 



17 



5° -6.22° 
= 23. 78 
=65.48 



V i 

Vz 



= D. (Rig) 



= 1.0000 
= 4.4098 
= 1.0000 
= 0. 2000 
= 2. 8000 
= D* (pJSS) 
= 1.1000 
= 4.2686 m 
= 0.8091 m 
= Da OT) 



=1.62032 



m =1.62032 



ru =1.84281 



= 1.60520 
= 1.64419 



V:, =81.61 



v. =63.39 



v* =63.39 



vg =21.00 



V7 
V 8 



=65. 48 
= 34.48 



= 2.6080 
=0. 1000 
= 1.0000 
= 5.2039 
dzo =0. 1000 
d» =1.8251 



n 9 =1.65425 

mo =1.74706 
n.i =1.62032 

n« =1.63004 



V9 =58.52 

v»o =27.79 
vi. =63.39 

v.2 =35.70 



(9) WNPP8-I 6029 9 

16 



-7 



15 

(^13S) P =1.0000. A* =-0. 26231X10* . A« =-0.79602X10 

A. =-0. 21577X10"" 
(§§16ffi) P =1.0000. A. =-0.64532X10* . Ae =-0.65869X10"' 

A. =-0.13014X10" 
f 9.013 25.682 71.705 

D, 1.5 21.4900 36.0930 

D 2 36.5422 16.5616 2.0017 

D 3 9.7755 6.5681 10.8647 

D 3 ' 9.688 5.956 6.262 

f, /f, =-1.58. v P /v. =2.28. f. /f. =-5.92 
f, /f. =6.83, (R.2 +R.. ) / (R* -R« ) ="4-23 
R„ /D,x =1.21. R= 2 /Da =0.85. fn/fi =0.28 
Da/f. =1.64, f 2 /fx =-0.20, f 3 /f« =1.60 

too7 7] mmmz 

f =8.994 -25. 562-71. 508, F/2.0 , 2 to =51. 26 0 -17.68 -6.62 



r. =62.7632 




di : 


= 1.8000 


n i : 


= 1.85504 


V i : 


= 23. 78 


n =39.9288 






= 5.3000 


n 2 : 


= 1.60520 


V 2 : 


= 65. 48 


n =-342.5121 




d 3 


=0. 1000 










n =36.3601 






=3.8000 


n 3 : 


= 1.45720 


V3 


=90.31 


rs =110.0863 




ds 


=d. cm 


E) 








re =62.3425 




de 


= 1.0000 


n< 


= 1.62032 


V 4 


= 63. 39 


r 7 =13.8384 




d7 


= 4.4000 










n =-20.7967 




d* 


= 1.0000 


n* 


= 1.62032 


Vs 


= 63. 39 


n =16.5809 




d* 


= 0. 2000 










no =14.0319 




d in 


= 2. 4000 


m 


= 1.84281 


Vfi 


= 21.00 


r ii =27.1111 




dn 


=d 2 m 










r« =oo (m) 




d 12 


= 1.0000 








= 63. 39 


r« =15.5365 


(IMBED 


d n 


= 1.8000 


n? 


= 1.62032 


V 7 


r u =375.2226 




du 


= 0. 1000 










r is =10.9958 




diK 


= 2.8000 


n 8 


= 1.60520 


V fl 


=65. 48 


r ,« =47.2402 




d ic 


= 0. 9399 










rn =87.5857 




dn 


= 0.8000 


n«i 


= 1.65258 


V«i 


= 31.23 


n« =8.6354 




d ih 


= D:< (Rf 








= 58. 52 


r i9 =28.6587 




d 19 


= 2. 0585 


n io 


= 1.65425 


V io 


no =12074.8350 


d 20 


= 0. 8000 


n ii 


= 1.63004 


V ii 


= 35.70 


n. =23.7854 




d» 


= 0.1000 










r* =14.9214 




da 


= 5. 8256 


n i2 


= 1.62032 


V 12 


= 63. 39 


m =-25.8534 






= 0.1000 










r« =16.5497 




d24 


= 1.8000 


n n 


= 1.63004 


V 13 


=35.70 


ra =11.4178 
























-4 






„ -7 



(SBlOffi) P =1.0000, A4 =-0. 73387X10"'. A 6 =0.29033 X10 



A 8 =0.67428 X10" 8 



(SBl lffi) P =1.0000, A4 =-0.53619X10" , Ae =0.13503 xiO 

As =0.80688 XIO* 8 
(£l3ffi) P =1.0000. A4 =-0. 22486 X10"\ Ao =-0.42657X10' 

Aa =0.48546 XIO" 9 
Ggl9ffl) P =1.0000. A4 =-0.10085xi0" 3 , Ae =-0.22825X10 

As =-0. 36735 XIO' 8 



17 



(10) ftP*W8-l 60299 

18 



f 




8. 994 


25. 562 


71.508 




D» 




1.5 


19. 1760 


31.9687 




D 2 




32. 4969 


14.8189 


2.0017 




D 3 




8. 6539 


5. 2209 


9. 4008 




D 3 




8. 563 


4.611 


4. 769 




f i 


/f. 


=-1.39 


, v P /v. 


= 1.64, f, /ft 


=-7. 56 


f , 


/f. 


= 6. 36, 


(Re 2 +R.I 


) / (R« -R.. ) 


=-5. 45 


R,. 


/D.t 


= 1.57, 


R« /Drr = 


1.31, f « /ft = 


0. 27 


Da 


/f. 


= 1.05, 


ft /ft = 


:-0. 18 , f 3 / f 4 


= 1.39 



[0078] m&mz 



[0 0 7 9] H 



10 

f =9.064 -22. 381-53. 524. F/2.0 , 2 m =50. 38 ' -20.02 ° -8.28° 
r, =57.5850 d. =1.8000 n, =1.84281 v. =21.00 

r 2 =38.3498 d 2 =5.3000 uz =1.60520 vz =65.48 

r 3 =-281.7420 d 3 =0.1000 

r, =32.2623 d, =3.8008 ru =1.49845 v 3 =81.61 

r s =81.4762 ds =D. (njg) 

r* =-2087.8956 ds =1.0000 n, =1.62032 v. =63.39 

r, =11.3242 dv =4.4098 

r. =-18.7185 da =1.0000 ru =1.62032 vs =63.39 

r 9 =50.6768 d 9 =0.2000 

r , =26.2139 d» =2.4112 n. =1.84281 v, =21.00 

r .. =111.5478 dn =D 2 (nig) 

r „ =oo du =1.0000 

r, =21.8683 (JPW do =2.0000 n, =1.64254 v, =60.09 
ru =55.1948 du =0.1000 

ru =12.5060 d.s =2.8104 n. =1.64254 v. =60.09 

n« =-175.4794 d.« =0.9000 ru =1.63004 v, =35.70 

r.r =13.9236 dn =D 3 (TO 

r.» =24.9577 iifflffi) d» =3.0000 n» =1.69979 v.. =55.53 
r,9 =-18.4983 dn =0.8039 n>. =1.67158 v.. =33.04 

r 2 o =67.7348 d* =0.1000 

r 2 > =17.8726 d« =2.2093 nn =1.65425 v« =58.52 

r 22 =-35.6769 da =0.1000 

ra =21.0041 dn =1.6200 n» =1.63004 v» =35.70 

r» =9.6502 

(JU 315) P =1.0000, Ai =-0.29067X10 , A. =-0.78629X10 

A. =0.34758 X10" 3 
(^18ffi) P =1.0000. A, =-0. 10508 X10" 3 . A. =-0. 25859X10"* 

A» =-0.26124X10"" 
f 9.064 22.381 53.524 

D, 1.5 15.6062 26.2099 

D 2 26.6714 12.5812 2.0017 

D 3 8.3126 6.1842 9.0885 

D 3 ' 8.221 5.710 6.427 

f? /f, =-i.37 , vp /v. =1.68, f. /f. =-3.31 
f , /f. =5.54, (R.2 +R*. ) / (R- -R- ) =-2-70 
R„ /D,t =1.62, Rri /Dzi =0. 85, fn/ft =0.32 
Da/f. =1-34, it /ft =-0.23, f 3 /f« =1.49 

50 



-7 



(11) W8- 1 60 299 

19 20 
f =9.021 -22. 133-53. 503. F/2.0 , 2 u =51. 62 0 -20. 42 * -8. 32° 
r. =52.3846 d, =1.8000 n. =1.84281 v. =21.00 

r , =35.2212 ch =5.3000 n 2 =1.60520 v 2 =65.48 

r, =-311.6776 d 3 =0.1000 

F4 =29.6916 d. =3.8008 n, =1.43985 v. =94.97 

rs =76.5519 ds =D, (i>IS£) 

rt =77.7855 d 6 =1.0000 n. =1.62032 v. =63.39 

r, =12.7997 d> =3.8497 

r. =-39.1256 d« =1.0000 n« =1.62032 vs =63.39 

r 9 =58.6801 ds =0.2000 

r,o =16.3054 d .o =2.2005 n. =1.84281 v. =21.00 

r„ =45.4293 dn =1.4000 

m =-22.4548 d« =1.0092 n, =1.62032 v, =63.39 

r, 3 =30.1883 d» =D 2 (AW 

r„ =°° (ftr,) d<. =1.0000 

r,s =14.3177 ffliffi) d>s =2.0000 n, =1.62032 v. =63.39 
r is =180.6061 di« =0. 1000 

r .7 =11.6767 d =2.5656 n, =1.64254 v» =60.09 

r, 8 =-53.0273 d» =0.9000 mo =1.63004 v. o =35.70 

m =9.1445 d» = D 3 (Rig) 

r» =22.8697 (#S*ffi) d» =2.4398 n.. =1.69979 v„ =55.53 
rz, =-39.9919 da =0.8017 n« =1.67158 v« =33.04 

r 22 =30.5000 d 22 =0.1000 

r „ =13.4165 d» =3.0355 n» =1.65425 v« =58.52 

r 2< =-27.6806 d« =0.1000 

r 2S =17.8990 d* =1.5019 n« =1.63004 vu =35.70 

r 2B =8.2800 

(JB15HD P =1.0000. A. = -0. 43008X10", A* =-0.84119X10"'^ 

A» =0.36356 xio" , A» =0.10691 X10 
(H20B) P =1.0000, A< =-0.13801X10", A* =-0. 52879X10 ' ^ 

A« =-0.12905X10"*, A ,„ =-0.10450X10 
f 9.021 22.133 53.503 

Dl 1.5 13.9496 23.5866 

D 2 24.1218 11.6573 2.0011 

D a 8.0314 5.4870 7.3615 

D* ' 7.937 5.018 4.646 

f 2 /f, =-1.37, v P /v. =1.68, f, /fi ="2.88 
f, /f. =5.46, (Re* +R.. ) / (R<* -R- ) =' 2 - 72 
Rd /Dn =1. 57, R- /Dw =0.84. f ■ / f t =0.29 
D» /f. =1-01, f 2 /fx =-0.20. f. /fv=1.22 
[0 0 8 0] Hfl60J5 

f =9.0 -25.585-71.379, F/2.8, 2 to =50. 56 -17.5 -6.2 
r, =64.8796 d. =1.8000 n. =1.81265 v. =25.43 

r 2 =37.0499 d 2 =5.3000 m =1.62032 v 2 =63.39 

r 3 =-300.9125 d 3 =0.1000 

r, =34.1165 d. =3.8000 n» =1.43985 v= =94.97 

rs =114.5311 d s =D> (RlS) 



r e 



= 183. 0792 



d 6 =1.0000 m =1.65425 v, =58.52 



r, =15.2854 d, =3.5200 



(12) ^¥8-16 02 9 9 

22 

21 

r. =-50.4779 d» =1.0000 ns =1.64254 vs =60.09 

r, =14.8228 d» =0.2000 

r,o =15.3225 d.o =2.2000 n. =1.81265 v, =25.43 

r„ =136.8865 d>, =2.5000 

r, 2 =-21.5253 d« =1.0000 n, =1.64254 v, =60.09 

r,3 =-270.0894 d» = D 2 (rJS) 

r „ =oo ($9) du =1.0000 

r ii =14.5161 (IWBD d. 5 =1.8000 n» =1.62032 v. =63.39 
r ,6 =30.8071 d. 6 =0.1000 

r» =10.7729 d» =2.1468 n, =1.62032 v, =63.39 

r. =-81.8844 d,. =0.7390 

r» =127.6552 d» =0.8000 n» =1.67158 v.. =33.04 

r 20 =9.1210 d 20 =D 3 (RISE) 

r«. =15.1686 da =1.0000 n.i =1.67766 v.. -32.10 

Tv =10.3530 d n =3.7253 n. =1.62032 v« =63.39 

r n =-55.1143 d 23 =0.1000 

r 2, =10.2309 d» =1.6700 n, 3 =1.63004 v ,3 =35.70 

r 25 =7. 7800 

(M\ 5®) P =1.0000. A< =-0.73535X10 , Ae =-0.37092X10 

A 8 =-0. 15315X10" 8 
{m2 IS) P =1.0000, A* =-0.66331X10"' , Ae =-0.26794X10 

As =-0.26836X10'" 
f 9.0 25.585 71.379 

D , 1.5 17.7038 30.1528 

30.1516 13.9482 1.5 
D, 8.1486 4.3038 8.3022 

D, ' 8.056 3.685 3.688 

f, /f. =-1.30. v„ /v. =1.97, f. /f. =-7-78 
f, /f, =6.07, (R* +R- ) / ( R « 2 -R " > = " 7 ' 35 
R„ /D.t =0.74, R* /Dr =0.64, F» / fi =0.25 
Da./f. =1-36, f» /f, =-0.16, f. /f« =1.19 

[008 11SMM6 _ n/9n ?/n=5g6 . ^ 0 .^ 75 . 

v. =25.43 
V2 =71.30 

v, =81.61 

v, =58.52 

vs =63.39 

ye =25.43 



-6 



-6 



D 



f =7.526 -21.129-59. 173 , 


F/2. 0 , 


2 a) 


= 59.6° -21.0 


r, =63.9460 


di 


= 1.8000 


ni 


= 1.81265 


r, =40.2088 


d2 


= 6.2000 


n 2 


= 1.57098 


r 3 =-379.9415 


d3 


= 0. 1000 






n =36.8445 


d< 


= 4.5000 


ru 


= 1.49845 


=100.7900 


ds 


=d, (Ria 


0 




ru =-114.4474 


do 


= 1.0000 


ri4 


= 1.65425 


r, =9.7882 0MBB) 


d 7 


= 4.5000 






r* =-17.8771 


d* 


= 1.0000 


n s 


= 1.62032 


r 9 =685.7622 


d 9 


= 0. 2000 






no =30.7715 


d 10 


= 2. 2008 


ru 


= 1.81265 


r„ =-186.6553 


du 


= D 2 (pJ^) 




r* = <*> (KO) 


d.2 


= 1.1000 




= 1.60520 


m =14.6941 (l^ffi) 


dia 


= 4.1362 


n 7 


r 14 =-58.0487 


du 


=0. 8000 


ru 


= 1.64419 


r 15 =45.1160 


dis 


= d 3 m 


£) 


= 1.69979 


rt6 =32.1294 


d.6 


= 2.6459 


ru 



V7 =65.48 
v, =34.48 

v, =55.53 



23 








r 17 =725.1398 


dn 


=0. 1000 




r is =20.6521 


d» 


= 1.0000 


n io 


r 19 =10.5018 


d is 


= 4.4745 


nn 


r 20 =-34.9547 


d 20 


=0. 1000 




r 2 , =17.9454 


da 


= 1.6976 


n 12 


V2z =9.4582 














-4 



(13 ) 1 602 9 9 

24 



v» =27.79 
v ii =63.39 



nn =1.61686 viz =37.00 



(|g7iii) P =1.0000, A. =-0.37821X10 , A« =-0.44922X10 

A 8 =-0.38608X10"' 
(^1 335) P =1.0000, A* =-0.29497X10" . As =-0.10035X10 

As =0.25707 X10" 9 ? 
OBI 6 BS) P =1.0000, A, =-0.70324X10" , Ae =-0.41355X10 

As =-0. 47526X10" 3 
f 7.526 21. 129 59.173 

D, 2.0 21.0540 34.1201 

D 2 35.6544 16.3279 2.0 

D 3 9.2255 6.7230 9.5306 

D 3 ' 9.156 6.304 6.223 

f, /f, =-1.75 , v P /v. =2.28, f. /f. ="4.66 
f, /f, =7.92, (Ra +R- ) / (R- ~ R " ) = " 3 - 23 
R.i /Dn =1.39, R.j /Dn =0.65, f./fi =0.31 
Da/f. =1-55, f. /ft =-0.22, f, /f, =1.42 

[0 0 8 2] ^SS(5<]7 . ... 

f =8 327 ~21. 984-50. 059, F/2.0, 2<o=54.26 -20.18 -8.72 

r , =59,925 d. =1.6000 n. =1.81265 v. =25.43 

r! =37.8862 d 2 =7.0000 n, =1.57098 v 2 =71.30 

r 3 =-1441.8160 d, =0.1000 

r, =38.1099 d, =4.5000 n. =1.49845 v, =81.61 

rs =140.0670 d. =D, CTO 

r6 =-426.3286 d* =1.0000 n. =1.64254 v< =60.09 

r, =9.2092 d> =3.8274 

r, =-15.7224 d. =1.0000 n* =1.62032 v„ =63.39 

r, =40.3873 d„ =0.2000 

r,« =21.3029 d- =2.0000 n. =1.85501 v. -23.88 

r„ =90.9668 d.. =D, 05*) 

r „ =oo (RO) da =1.0000 

r,3 =13.6889 (SPWfi) d» =3.4472 n, =1.65425 v. -58-52 

r„ =-371.6239 du =0.8000 n. =1.64419 v. =34.48 

r,. =73.5434 d«=-D. TO) 

no =44.1622 d. =2.0157 n, =1.69979 v, =55.53 

r» =-243.1046 d» =0.1000 

r , e =27 5247 d,. =1.0000 n.. =1.74706 v.. =27.79 

r , 9 =8.7623 d.. =4.8000 n., =1.62032 v, =63.39 

r» =-27.1700 d» =0-1000 

r» =62.5870 d» =2.3096 n. =1.65425 v„ =58.52 

r „ =-59.4417 d, =0.1000 

ra =16.4740 d* =1.4000 n., =1.60718 v» =38.01 
m =8.7940 

(SI13B) P =1.0000. A. =-0.55462X10 , As =-0.17453X10 



25 



[0 0 8 3] 



(14) WFF8- 1 6 0 2 9 9 

26 

Aa =0.41047 X10" S 



lxa — _ 6 

(Jl6ffi) P =1.0000, A, =-0.11006X10 , Ae =0.17398 X10 









Aa 


= 0.97601 X10" 




f 




8. 327 


21.984 


50. 059 




D, 




2.0 


21.1853 


34.1279 




D2 




15.1519 


6. 2107 


2.0 




D 3 




6.3164 


3. 5983 


5.9511 




D 3 




6. 233 


3.146 


3. 509 




ft 


/ft 


=-1.19 


, v P /v. 


= 2.28, f. /fl 


= -4.01 


f , 


/f. 


=7.02, 


(Re2 +Re. 


) / (R e2 -R.i ) 


=-3. 29 


R.. 


/DlT 


= 1.56, 


Re2 /D2T = 


=0.74, f ri / ft = 


0. 28 


Dai 


/f. 


= 1.22, 


f 2 /fx = 


-0.20 , fi /f 4 


= 1.24 



r i 


=65.6553 




di 


= 1.6000 


n i 


= 1.81265 


r 2 


= 41.0700 




dz 


= 7.0000 


n z 


= 1.57098 


r 3 


=-1277.3716 


d 3 


= 0.1000 






r 4 


= 36.5344 




d4 


= 4.5000 


n 3 


= 1.49845 


r s 


= 125.1930 




ds 


= Di (rTS 






r e 


=-793. 4739 




de 


= 1.0000 


ri4 


= 1.64254 


r 7 


= 10. 4763 




d 7 


= 3.8020 






r s 


=-22.3664 




da 


= 1.0000 


n 5 


= 1.62032 


r 9 


= 42.0247 




d 9 


= 0.2000 






r io 


= 21.8558 




d in 


= 2.0000 


ru 


= 1.85501 


r n 


= 97.0316 




dn 


= D 2 (nfS) 




r 12 


= <*> («•?) 




d 12 


= 1.0000 






r 13 


= 14.0128 




d 13 


= 3. 3405 


ri7 


= 1.65425 


r M 


=-44.3413 




du 


= 0. 8000 


ru 


= 1.64419 


r is 


= 38. 3026 




d« 


= D3 c^n 


S) 




r ifi 


= 48. 4359 




d ^ 


= 2.0000 


no 


= 1.69979 



f =8 499 -19. 996-50. 996, F/2.0 , 2<u=52.7° -22.4° ~8.7 ° 

v. =25.43 
V2 =71.30 

V 3 =81.61 

v. =60.09 

vs =63.39 

v. =23.88 



V 7 =58.52 
v. =34.48 

v » =55. 53 
r.7 =48235.7467 dn =0.1000 

r,« =23.3756 d« =1.0000 n. =1.74706 v» =27.79 

r,, =10.6871 d„ =4.8000 m. =1.62032 v„ =63.39 

r» =-24.8252 d. =0.1000 

r« =69.4731 d» =2.0524 n« =1.69979 v« =55.53 

m =-66.3076 d= =0.1000 

r» =20.3020 d» =1.4000 n« =1.60718 v» =38.01 

r« =8.6006 

ffifMNR. 

(|13I) P =1.0000, At =-0.35835X10 ^ A. =-0.12710X10 

A. =0.79115 X10 J 

(Si 6 ffi) P= 1.0000. A. =-0.12087X10"' >9 Ae =-0.52495X10 

A. =-0.31805X10"' 
f 8.499 19-996 50.996 

D , 2.0 11.7826 34.2599 

D, 24.2970 6.0932 2.0 

D 3 8.0125 3.9138 6.7193 

D 3 ' 7.926 3.526 4.241 

f, /f, =-1-54 , v, /v. =2.28, f. /f. ="3.029 

f , /f, =7.13. (R.2 +R- ) / (R- " R " > =_2 - 47 



(15) 

27 

R„ /D.i =2.06, R«z /Dzi =0.76, I 
Da /f i =1.19, fz /ft =-0.26 , 
fc/£Lr. , r. . ••• {4b>X£fflOl&35¥g, d 
, . dz , ••• tt£UyX<D0aJW3<fctfUyX|fflli» n 
, . rii , ••• l4&U>X©eJg<DJaflrS£, v, , v 

z , ••• i4£l^X<07-v<&T*2&£o 

[oo8 4] mmm is, 01 K&tm&Vs x-^y 

^OBSKHS-CEOJB»r*%Jfo» l UVXgfG. kft 

TSE«ffffl*ffft3»2UyXSGi k, X-5.y?<D 10 
BEH£-eiE©®8r;to*ftoS3UyX»Gi t> IE© 
BSf****^-? y^tKUTBr»T«ffinci: ift? 

, 4t)ft3o NBlli, ±a«t0i£ft*l, *Mj££ie 
[0 0 8 5] X&U>X$H4, *^*oaoou>x«i 

[0 0 8 6] Si U>XPG, 14, ftf*ffll«fc!>«fc, ft 
U>XkIEU'>XkIEU>'Xk4 , 9ft9, W±^^W 

uyXS¥Gz '\i»<f1U8**rfS. 

[0 0 8 7] mzUVXmGn t4, ft 
U-yXkftU-^XklEUVXkft^ftO, 

[0 0 8 8] IB3U>XlfGj 14, »<*il<tt)|li^iEU 
> X k ft U>X k 5 ft U , X- = yitolgfcBStffc 

[0 0 8 9] & WMNJ:9Mlc, IE 30 

U>Xk, ftbyXklEl^Xkfr^ftSig^l^X 
k, ftU:/Xfc;fr&ft9X-5>y0IWC'5IrcX-5 

> yic k fc ft a flftBSffifito-r nttmiE? z> <m*fi l t 

[0 0 9 0] HJ6«|10X-AUyXtt, S4 1^ 

yx$c, ©ffi&iiiioft 

ffKffilEU C©ftU>X4 0 t^MiJOg^l^Xt 
[0 09 1] 1 OX-Ab^X^, fi3l/y 40 

xffPoafeHBttwou^xoftfriwoffifcs 4 vyxm 
<Dm&ty&M<DuyX<DWfrm<offi*ffibfrZf%micft 

[0 0 9 2] -SSlc^UyXi: LT^JfflT'tStf^T. 
©ffl-g-fr-tfT'te, ^yy/s-;b»kfeiKM<DtiIEk:i4Ei 

Sftz:o0j{f7X*l^fctf4Cfcfc±!>feiR3l*S$? 
fcffilLT^*. O$0ftU>X*W^n= 1 . 7 4 50 



8fM¥8-1 60 2 99 
28 

B /f, =0.31 
f 3 /f4 =1.48 

0 7 7, 7>y^8fcv = 2 7. 7 9, EUVXtfJSSr^n 
= 1. 6 1800, 7'^tv = 6 3. 3 8T'&3o 

[0093] m^mmm i «t>««ioftu>xicj: 

•3 £ £ LT C OS 4 U >Xg G . ©^ <y >V A-;UfQ£& 
fffcfluELT^S. £fc, C©ftU-yXtfitt±7ftS§ft© 

xxrtX^tttcLfcckEiOWKM, ^viRS^S 

[0 0 9 4] £fc, S4 UyXmt.mftW\C®9tiiLT 

[0 0 9 5] C(Dmti&®\ 1 ©iRltfifltt, 09 7!jS01 

[00 9 6] 2 14, 02 E^TfiffiScT, Wtfll £ 

X-5>y©R»cB£TE©JBST2j£#o£ 1 
U^XPG, k, ftOBDW3*«f*X-5^^EIRbT 
ftftll±*iiu&K BIW § C 4: K 4 0 ffl £ t OS 2 
l>yXmd k, X-5>^OB8@£t?iE©Bflf*%if 
oM3l/>XSfG, k, JE<DmmJlH:ft*>X-z.y7<D 
HRRTtt-egfBK: k t ft 3 {fSWABOl 1 ftSrffilE'f Sftffl 

[0 0 9 7] *LT, SlUVXSG. 14, WWII 4 9 
lite, ftUyXklEl^XklEUyXfr&ftO, S2U 
yX^Gz t4, ^fti^HIfc:, ftU^XkftuyXk 

mu>Xkfre>ft'3, S3u>xpg 3 n»i±o 

IHtc, IEUyXkIEU>'Xkftl'>Xkfr5>ftD, S4 
U>XStt, fe*lJ4 0»C lEUyXkftUvXkiE 

u>XkftuyXk*^ft-3Tv5o cnc.u>xgpci 

[00 98] USS^J 2 14, U^XSO^S^tttfH 1 K 

^)1^2(4, l3l/yXffC s ©at>«i(*«iou>xo 

tlttiJOiB^, JttllA^iiaKff < t Ufcjb^TiEOja 
f/T^*^)l<ft?)4 9ft^ffi ; &ffl^T, £Ojg3UyX 
PT'%4f S ft OSSffiiRS* fi» C ffiiE L T 1/ ^5 o * 
fc, S4U>X»G4©Jfife«!tMllOU>XO»*l»© 
ffii*3tlfl)b^Jl)aicfi : < tc Lfc^fcoTIEOBJ/f^)*^ 

■f SftO^ffilRM^SJif teffl IE LTl/^o 
[0 0 9 9] $fc, iSv^«ttli*«^U/-c**U>X 

$L<, iiO||fi!HM2H:*(D*ff (19) *«8£-r*J: 

[0100] (19) 0. 9<Dz./f. <2. 3 
^{f (1 9) OTEO0. 9^r®x.i.k, W<t*)W 
||iJli:ci-^^7^;l/^-^«rE®-rsck^BII»cft 
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xm (S3u>xs, i4u>xs) ©u>xfi^fi< 

[oioi] c©gSWW2©iRfgtf8M4> 01 SftSia 

[0 10 2] Hfi&0J3&. 03fC^-riiO©flifiKT% X 

£OJiJr;&*ft5X-S>*fcl8LTy£tt±*ffi« 
ic®mz>ct\c&K> fcfrfc o % 2 u y XP g 

xsd iE0B»a*»'&x-5y*fcKLTBr» 

[0 1 0 3] £1 U>X»G. tt, ft{*ffl!l<fc!>«^ a 

Xfcfr&at), £3U>XSfG 3 «MMB**)IRK. 
iEU-^XhiEU^X^&U^XtA^^D, £4b>X 
«G< tt, *ft«J:»)«lK. jEUvXfc&Ui'XfclEU 

[0 10 4] X. W3U>X»©*fcWMIlO^>^0 
**<a<44lBRB'C, C<D^3UyXPG a TfSS^t- 

[0 10 5] C©S3©Hfi6»JO«J:ot, £2 l^X© 3C 
G* o««*iEOJBSf*©IB3U^XifG» fciE<0ja»f 

aoiM ^>x*fcx*MW-*«£* cn^uyxs*© 

BSrtl^Tse^ff (2 0) SSjfiTSCfctfiffSU''. 
[0 1 06] (20) 1. Kfi /f« < 2 
fc£U f. . f« (**4SB3U:/XWG. fc£tf?g4 

[0107] cc^tt (2 o) *ssffii"*atf> cn?>£ 

*'j:n5U>XSf±(t©U>X^fi*S<T*5o 
(20)©TPI©1. l*«*.*l:S3U>X*Gi K 4 

«LT^4byx^G. <omtfifjim<ftoc<ouyx 

0»$L<^. X±K© 2 3 WX&G 

, 0JBffifctf»<ft9C©U:'XST58£1"3Sffi | R8 

[0 10 8] COH«S«3©iRMtt»itt, 0 2 17!>£H 
[0 10 9] Hfi£0<]4«, 0 4tC^fU>X^T. X 

n.omtfiti^n^>x-=.y^mL^m±^9i^ 
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T^gftffifc'ttfc?!^ WX£¥G 2 i:> X-s.y?<o 
PBH^-eiE<0JBSr**«fO*3U>X»Gi E©H 
Sf*«fif5X-5>yciBLTBl»lT*DSfS»ci:t>4 

?f§!®{ig©-f tv^HE-r^ffl^on 4 uyxmt 

[0 1 10] ^LTlffl U>X&G. 14, WtflU:9M 

n.uyXtiEi'yXt.iEuyXtfrtt'o. mzu 
yXMGz it. WtniMMK. nisyxtfiuyxt 
jEuyXthuyxtfrZ**). mz^yxmc it. 
wimxqmK: lEuyxt.iEi'yxt.n.i'yxtfrz 

KK>. JB4U>X»Gi It. »ft«J:»)l«K, IEU>X 

tn.vyXtiEvyXt^yxt>^rs.^o cne>&u 
yx»©f^ffl«nfis<w i fcraarcfcSo 

[0 1 1 1] X, S3l/>X»G 5 ©JRfcftrf*©U>X 
T3ft©EffiiKM*&#fc«iELTV*o Xfg4U>X 

pg 4 ©atiftftffldou^xowftfti©®*^*^^ 

ffi£EV>TC©U>Xirc*^£^5ft©WKM*m# 

lcfifIELTV5<. 
[0 112] C©*560(l4tt, ^Jfi«3i:Jt«LTS2 

u^xsg. <D®mm*'p%< Lx\yyx±&^m< l 

&lc«*il«fc9|iS£ft>:<'X, ftU^X, ieu>x, ft 
U>X© 4 felgfiSl;: Lfco 

[0 113] g&»0B 4 ©■RStRBHi* 0 2 7 7^0 3 2 

[0114] n»J5ti, 05tc^-r«^T\ x-=y 

<7<DmWfeT*jE<Dm9iti*ft-D% \ U>XSPG. i:, ft. 
<Dmtim*>X- 5 > 4rtcRUTflilH*ffl«fcfMKl 
LT*«ftffl*fT4^»2U>X»G. X-5Vf 
©KS3£-eiE©ja«T**^S3UyXifG. E<0 
H»f**» , 6X-Sy^lclRLTBIin?»»K:fct.ft5 

«si©-fn*«iiE-rsffffl*«fO«4u>x»G, 

[0 115] X^l UVXWG. tt, ^iJcfcOlltcft 
) L/>Xi:IEU>'Xi:IEl^>Xi:^P.a9, £2U>Xfflf 
G, ti, WftttiOIRKx ftUvXfcftUvXfciEl/y 
Xi:ftU>Xi:*>p.a9, ^3l^yX^G3 tt, %M>J 
Il/>XfcEl/>Xt*uyXi:* > 64»), 
£4UyXPG< tt> *flt06l«fct)liK^ nuyXtiEU 

yXtfiisyxtzQKK), cnz&uyxmtottmt 

[0 116] COHM«5©iRiS«8iH^ 0 3 ST'jS® 
3 8C^-rjl9T'feSo 

[0 1 17] HfiS0lJ6«, H6Kl*'r«lS"e*oT, x 
,0 -5y^OBHS"P*SiE©®*r*l*Rp"3Sl UVXS 
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G 2 £, JE®HSf*fc#'5X-5>yfcl8LT}fcMi± ; & 

*fr43JB3I/^X»Gi k, EOJB8Wj*1*%X-5 
y 9\c$k LT RliiT-i k LTgfgtc 1 1> * 3 ffffituB© 
■fn*ffiiE-r5ffffl«rW"rsS4UyX»G4 

[0 1 1 8] X, Sgl l^XSfG. «, ^MiJ^^II 
ftl/>Xi:iEl/>Xi:jEU>X4:*»6ftt), HI2U 10 

>X»Gi ttWWW:!)*^ Jlb>XfcgiUyXkIE 

\syXH£9%K>, IB3U^X»Gi 14, fettilJ: 9NK 
EUyXfcftU^XfcfrfeftO, S4U>XSG4 

14. »i*fflfl«fc»»i£, EUyXfcftl^XklEbi'Xfc 

[0 119] C(7)|»J614, «flSff«*»2U>XW 
Ge i;IB3UyXlfG, fcfc#*JLTftfc#Tg2Uy 
XPGz <DB#T*)£33< LTcoi/yX»Tf5B*-r*«R 
M^hfcL, X-~y?Ktt>%r>Wmm})Z'l^< b 

[0 12 0] * fc«:©£«50<l6ti, S2UyX»G»_0 

at>^Mijo^U'>xofftiij'offi^7 l ei4A^Jija^ : fT< 

yx<D®>ftm<D&tm4 uyxmG* (omhm¥m<D\y 
yx<owiWM<Dffi%^'? nfc^ttA^jaa^fi< t t/c 

-p TIEOJSSrft #33 < a 5 * 3 fcfcttOlEtfffi 
CtlC&K>. ±fcLTcn&U>X»T5S^-rS«ffilR 

[0 12 1] COHSfiW6©lRII«»t4, 03 97bS0 

4 4l£jjVfjI?)T\ a^tti^it^s. 

[0122] mmmm. m K.m?®f$.-z* ieosjjt 

G, k»KW»ffffl*fTft5a2l/yXWG, k, e© 
JBSf**«p*X-5>^©IB@^©S3 U^XWGi 

isic k t & 9 «®ffi{fi©-rn*ffiiE-r 4 40 

[0 12 3] X, £1 b^XPG, (4, VnfcW£K>m 

nwsXtiE\syXtiEisyXtfrc>&*)s a§2U 
yXmGz tt, HrtMBiOMK, HUvXfcjEl/vXi: 
jfpsat), ^3b>XPG3 (4, ^{*§J4:9I®IC. IEU 
yXfcftbl'Xfc.fcOfttK SB4b>X»G. 14, f$3<* 
WJ: DMHK. IEb>Xi:abyXi:IEL/yXi:iEU'>X 
£&\syXt&'0%.r>X^%>o 
[0 12 4] <L<D%Mmi it. «ftffffl**l u>x» 
G. fc8§2U>X#Gi klc#SiJLT??fctfS;:i:lc4: 5( 
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0*byXfPOJB8f**a< U cn6l/>X»l?38^ 
■f SiRMfc'J^ LX-^y^cf¥5iRM»&'>&< 

[0 12 5] C0*8fiffll7li, S3U>X»Gi <DSt 
^If*i!l©U>X©!l%MiJ<Offik^4 U>XSG« ©fit 
$){*$!© U yX^M'JOffl^l 1 ftfcftMfr 
ff < fc Lfctf oTE©®8f*ltf53< * 3 
SjiffifcU ±fcLTCn&0U>XS?»£-r3J*iBiK 
M£&SHcffiIE-f 3 J; 9 LTV*. 

[0 12 6] COHfiliW7 0lRSttia»i, 0 4 5 ASH 

5 0£5VfiI9T*£5o 

[0 12 7] HS5t?!l8l4, 08K^rfflO<D^-eifeo 
T, iE©JB»r**lf%X-5>'yKiaUnr»n?365*l 
UVXSfi:, &OBJf^5:Jf-6X-^>^tlStT3t«i 
±*ffi&K£SlLTlgffifflyH*fffc3Si2 U>XPG 2 
i:, iE(DH8f*J*«f*X-5>^<DISK:Rl«nf*S^3 
U>XgfGi EOJSSr**«p-6X-5y^©IB»CRr 

[0 1 2 8] X, m \ UyXmG, 14, WMHitXE 

m, n.^yxtJE^yxtsEuyxtii^^'o. §12 u 
>x»Gi 14, ^M'J^oniBt, fnsyxtn.uyxt 

JEVyXtfrtt*), S3U>XSG. 14, Brt*0BI<fc!> 
EUyXi:mu>Xi:<i; , 3^ , 3, 8 4U>XSf 

(4, aMiJcfcowc, m\yyxtn.\yyxtiEuyxt 
]Ei>yX£n.i'yX£frt>%-oT\i->z>o 
[0129] x, <Dm^wm<D\yy 
x<DVn#.M<Dmt%4uyXMG< <Dm^mm\(Duy 

t, ikUTcnsu^xisptTiSi-rssiBiRM^a 

[0 13 0] £©Hffi0!8©iK&KiSH4, 0 5 lT^SS 
5 2K*-Tji*)t?fe5. 

(4, ftftSggSl OOOmrnC^*— *'»yUfc^f©Dj 

[0132] w±a^fc*5»wi4» ¥fptm#v>w.m\cm 
©x-Auvxt^nso 

[0133] (1) W WIl5R©IBffl©Hl*9 1,2, 
3, 4Xt4 5tcKK^nfcX-Ab>XT'feoT, TfB 
(D^ff (8) %ME.?5 uyx&o 

(8) 0. 2<f»w /fr <0. 5 

(2) 1$ffW#©eH©Bt3RJS 1 . 2, 3, 4X14 5 
S1/H4HUSB (l) 0D^tcl2i£v?nfcX-i*U>XT?«feo 
T, TE©*ft (9) £rS£t5 b>X& 0 

(9) 0. 5<D 2 w /fw <3. 2 

i o) mm#.<D®.®mmmi. 2. 3, 4x145, 
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SSt^ttME (1) Xti (2) ©«tlBI8SnfcX-i» 
pyXTfc-sT, TEO&ft (1 0) U>X 

(10) -0. 3< f i /fx <-0. 1 

(4) ttttM&OKHOMftB 1 . 2, 3, 4X&5& 
SWimlE© ( 1 ) > (2) X« (3) o*ciE««n 
TVSX-AUyX^fcoT, TEOfcft (1 i) ** 

(11) -1 Kf . /fw <-2. 5 

(5) ffiff»#<D«!H©»#« 1 . 2, 3, 4X&5& 10 
SWifflEO (IK (2). (3) X« (4) 
IBK^nT^X-i.bVXT'fecT, TE©*tt (1 
2) *«£t5UyX^ 

(12) 5<f . /fw <8. 2 

(6) «pWffl[*OiSH©»*S 1 - 2, 3, 4X1*5 35 
S^ttlfflEOd) » (2). (3) > (4) Xtt 

(5) tfefcsnfcX-AuvXT-fcoT, TE©*fr 

(13) ASSETS U^X*. 

(13) -1. 8<f z /fw <-l. 1 

(7) «fWW*©«SH©W*« 1 . 2, 3, 4X«5Sd 20 
S^ttfflE© (O » (2). (3). (4), (5) 

x« (6) o«tia«*nfcX-Au>x-e*o^ T 

E©*tt (14) fcSSJSTSU^X&o 

(14) -8< (R«2 + R*> ) / (R.2 -R 
.■ ) <-2 

(8) #»M#©reH®ai*Il. 2, 3. 4X14 5, 
fcS^ttffiE (1) > (2) . (3) , (4) , 

(5) . (6) Xf4 (7) oaeiBii* nfcX- a isy 

XTffcoT, TIH0D*ff (15) ^ISTSU^X^o 

(15) 0. 2 4< f rw /f t <0. 3 5 3C 

(9) 8ttW#©«ffl®8l#*l. 2, 3, 4Xt4 5 3o 
SWifuE© (1) > (2) , (3) , (4) , 

(5) , (6) , (7) Xtt (8) ©®KE*«nTV» 
§X-Al/>XT$^T. TE©&ft (1 6) £rS£T 

(1 6) -0. 2 5<f 2 /ft <-0. 1 6 
(1 0) WW#©«H©I*#*1. 2, 3. 4X14 5 

feS^afiOEO (1) . (2) , (3), (4), 
(5) > (6) , (7) , (8) X« (9) ©«fcE« 

$nTV>5X-AL/VXT'feoT> TE<D&ft (17) 4 

(17) 0. 7<R.. /D it <2. 3 
( 1 1 ) WlfM#<0«H0W#JS 1 , 2, 3, 4X&5 

3d3I/H4buE<D (1) * (2), (3), (4), 
(5) > (6) , (7) , (8) , (9) Xti (1 0) 
<DJSlc|21?nT«/^X-i*U>XT*feoT, TE<0& 

ft (1 8) U>X3Ko 

(18) 0. 5<R«2 /Dzt < 1. 4 
(12) ft§M»#©l6H<DflMail 1 - 2 , 3 , 4 X« 5 

fcSWiffilE© (1) , (2), (3), (4), ' 
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(5) . (6) , (7) , (8) , (9) . (1 0) X 
li(ll) ©ElcEKSnfcX-AU^XTfcoT, T 

E©&ft (i 9) fciSEfsu^xmo 

(19) 0. 9<D 2 w /fw <2. 3 

d3) m$mxv®.m<Dm#m 1 , 2 . 3 , 4 x& 5 

fcSWiffiE© (1) > (2) , (3) , (4) , 
(5) , (6) , (7) , (8) , (9) , (10). 
(1 1) Xtt (1 2) <D^tCE«$n/cX-AU>XT* 
g,T, ME «2U>X»«t0flWWtES«nT^S 
0 ItKflDl/yXStfEOJSST^ioSauyXSfciEojaSr 
aoSi4uyXSJ:!)&!J, TE&ft (20) %«IJ£-r 

(2 0) 1. Kf. /f 4 <2 
[0 13 4] 

t£ r * A * 5*fcabfc/J^T*^ft¥tt!£**rt- * X 
-AU-yX^H^tfJ^a 
[0ffi©«j#&M 

[0 1 ] *56W©X-i»U^X©H«W 1 ©»rffi0 
20 C0 2] #BW«>X-Al'>X©£*«H2©»rffiBI 
[0 3] *5MB©X-Al/yXO*llWl3OWfffi0 

[04] ^m<ox-^\yyx<Dmmm4commm 

[0 5] #^©X-AbyX©i£ffi0IJ5©8lTffi0 
[0 6] #%(E©X-i*byX©fiJ&«6©Wffi0 
[07] #58$©X— AU^XOIISS^J 7 ©Wffi0 
[08] *5IW©X-i»l/yXoHl*«l8a)»rfflH 
[09] *5SWOHfifiWii©«IIE3SftjftKfect5l£ftilB 
T-cDiRMftHS0 

[010] #^©|IBS0iJ 1 <0*Mfi381ftjSK43itS« : l 3 ia 

30 J&MUetTWiRMfflfcBI 

[011] #fgBJ!©l§£&#iJ 1 ©SSlS^^fctf £lli§ 

[012] #fg0£©ll»J 1 ©HKjIIM 1 0 0 OmmlC 

[013] *$HB©H8IS09 1 ©jRlfiaftuS 1 0 0 0 ramie 

[014] #%B£<Df£fi80iJ 1 ©JKRjS1*J& 1 0 0 0 rant 

[01 5] *%WOllffleiJ2<D}Rtl8Ja ! ft^C*s^Sl£ft 
40 iST-©iRMft*S0 

mi 6] *fffl<om&mz<>>ffltBMto&fct5V&*ffl 

[017] *^O^MiJ2(DtePSji^lcfclt^a3S 
4ST'<DiRSft^0 
[018] ■%.Wn<V$kM®\ 2 OtBffififtUS 1 0 0 OmmlC 

[019] *£E©Hfififfl 2 ©&Hifittl£ 1 0 0 0,ninli: 
fctt*»PHflU6E»T©iRgl&»H 
[020] *«W©HflfitW 2 ©SSSKjS^ 1 00 0 mmtC 
50 *5tt3lija4ST*©lKMf&*£0 
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[02 1] *%w<DmfoW3<Dfflm®&KWi%fcft 

«S-C©HXMlft»B 

[02 2] *m<DnMm3<Dwm®&K]stfz*® 

[02 3] *HB^(D||fig^3<D^ll3iMcfitt?>aa 

SST'<DlRSfl^0 
[02 4] *%.W<DMMffl 3 (D^PSiS^ 1 000 nunlC 

}3tt3]£ft3$?-<DlKMtMS0 
[02 5] $f£Bfl<D^^3(DMg3^£l 0 0 0 mralC 

[026] *W%V>%M®\ 3 <D l mW&ty& 1 000 ramie 
fclt^aiiiST'©iRlfi^0 

[027] if.wn^%Mm^nmwMn^\tm^n 

iSTOiRMft»0 
[02 8] *8W©^lH4 0»tl!^W£fcfettS*H 



[02 9] *^OH»l4CD^|5Sa^lCfclt?»S3i 

iST-£OlRMffi^0 
[03 0] ^fP^HM 4 0)S*Jgjt$l& 1 0 0 0 mralC 

fcitSJAft$-£CQi&MfMi0 

[031] #f§B£©H]if?>J 4 (DWmWH& 1 0 0 0 ramlC 

[03 2] *^B^(DHffl^l 4 1 0 0 Ommle 

fclt?>M5iST(DlRMfiS0 

[0 3 3] *HB^O^Sfi0IJ5O^^^ie*3lt5»Effl 

«T<DHXMM0 
[0 3 4] *^<D*fi(60IJ5<O^K^^*3^2)fPH 

H^SgiHTOlRMtt»0 

[0 3 5] *36WO^ffli«5©«aBia»jSlcfetfSSja 

JST(Oi|XMtt^0 
[0 3 6] ^Wnnmmm 5 cDfHtPDl^ l 0 0 Ommle 

[037] *£l!B©SSffifi» 5 (Dmm.mi& I 0 0 Ommle 

[0 3 8] *%Bj^(D^ffiM 5 <D®mW®& 1 0 0 Ommle 

[0 2] 

IW 1 
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* [03 9] *5SW<!^iaW6^W8jl*jftK*^*l£ft 

JgT©lRlfltg0 
[0 4 0] *^(DllfiS{?J6<D^|5gSMefclt§*PJ 

[04 1] *^(D||fiS^6<DMIl)s^le*5lt?>MS 

SST'OiRgtt^0 
[0 4 2] #f£BBO!)^aS0IJ 6 ©&Pli&$l£ 1 0 0 Ommle 

[0 4 3] *%W<DnMMG<DM®Mytl&. 1 0 0 Ommle 
10 ts^^mM^eM-C'^^mm 

[0 4 4] *HBa©Hifi01J 6 <DM§MyH& 1 0 0 Ommle 

[0 4 5] *»WO*JMfl7flWI«8ai*jftiK*tt*l£ft 
[0 4 6] *»W0|I«W7 0J||M*JSK*»%*IB 

^sggfe©iRMtt^0 

[04 7] #f£Bjl<D|tffi$] 7 (DWSii^letelt 5 Hit 

ffiT-OiRMft^0 
[0 4 8] *5|B§£DHSS<51J 7 (DttPSStl^ 1 0 0 Ommle 

20 tsif^nm-^mmm 

[049] *%w<Dmmm7 <Dmm.ma& 1 o o ommte 

[0 5 0] #fgB£<D||Mlj 7 <Dmmm>& I O O Ommle 

^iti.Siiffi-e^ixMfl^ 

[051] #5PJ3<Dl«J 8 o»l8aftjSlcfeit%l£ft 
ST-cDlRMtt^0 

[0 5 2] *^<D^S£M8cDM3iMefcit?.fT 1 F^ 

^!EST©iRMffi^0 
[0 5 3] ^^(DMMWS<OUMWM^^^>WM 

30 *STOlRMlft*H 

[05 4] *aW©3«SW 8 l 0 O Ommle 

ftiti.j2;ftST?^ 1 R^*^0 

[05 5] *^Bj^(DSMiJ 8 (DSSHitlte 1 0 0 Ommle 
*3lt5.*f^MS6il^^ l RMflSl0 
[0 5 6] *f8lB©^fi6»l 8 cDWSis^)^ 1 0 0 Ommle 
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